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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after finaljrejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 15 
November 2006 has been entered. 

Status of Claims 

2. Claims 1-29 are pending in the Application. 

Claims 1, 8, 11, 15, 18 and 27 are amended. * 

t 

Claims 1-29 are rejected. 

Response to Amendment 

3. Applicant's amendments and arguments filed on 15 November 2006 in response 
to the office action mailed on 15 August 2006 have been fully considered, but they are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is notidentically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-7, 9-10, 12-17, and 19-29 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Burton et al. (US Patent 6,874,074 B1) hereinafter Burton, in further 

view of Bunnell (US PG Publication 2002/0199172 A1), in further view of Ellis et al. (US 

Patent 5,088,036), hereinafter Ellis. 

As for claim 1 , Burton discloses a method of dynamically allocating a variable in 

a tracing framework, comprising: 

allocating dynamic memory having a plurality of data chunks; [(resources 

may be allocated dynamically) column 1, lines 30-45]; 

placing at least one of the plurality of data chunks onto a free list; [(free 

memory table) column 3, lines 46-48];' 

allocating the at least one of the plurality of data chunks on the free list to 

store the variable and removing the at least one of the plurality of data chunks 

from the free list; [(a gray object may be a memory object in use and should not 

be reclaimed) column 7, lines 1-22]; 

de-allocating the at least one of the plurality of data chunks and placing 

the at least one of the plurality of data chunks on a dirty list; and [(allocated 

memory table to reflect allocation of memory) column 4, 6-14]; and 

cleaning the at least one of the plurality of data chunks on the dirty list 

using a cleaning procedure to place the at least one of .the plurality of data 
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chunks on the free list, [(garbage collector reclaims, memory objects by adding 
them to a free memory table) column 4, lines 46-67]. 

Despite his disclosure, Burton neither teaches encountering an enabled probe of 
an instrumented program, nor performing an action associated with the enabled probe, 
based on encountering the enabled probe, wherein the. variable is associated with the 
action. 

Bunnell however teaches a dynamic instrumentation event trace system and 
method wherein trace points are inserted within the program code perform dynamic 
instrumentation within a tracing framework. More specifically/ these trace points 
correspond to the beginning of predefined program functions selected for event tracing. 
In other words, the system will perform predefined functions (i.e. actions) in response to 
encountering a trace point (i.e. probe) within the code - paragraph 0014, all lines. 
Bunnell additionally discloses utilizing a trace driver including'fcontrol routines, which are 
used to dynamically allocate buffer space to store instructions; necessary to preserve 
the execution integrity of a particularly named function - paragraph 0038, all lines. 

Additionally, though Burton teaches allocating dynamie'memory, he fails to 
specifically teach the dynamic memory as comprising first dynamic memory from a first 
processor and second dynamic memory from a second processor as recited in this 
claim. 

Ellis however teaches a real time, concurrent garbage collection system and 
method, implemented by utilizing multiple heaps, each of which is associated with its 
own processor (Fig. 4, col. 11, line 54 through col. ,12, line 12). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention for Burton to further include Ellis's real time concurrent garbage collection 
system and method into his own memory reclamation system. By doing so, Burton 
would be able to exploit the benefits of Ellis's garbage collector which include a lower 
cost synchronization system, paired with increased mutator operation speed as taught 
by Ellis in col. 5, lines 21-31. 

As for claim 2, Burton discloses the method of claim 1 , further comprising: 
associating the dynamic memory with a consumer dynamic memory state. 

[(procedure may use marks to indicate status of memory, objects) column 6, lines 

55-65]. 

Burton fails to teach the consumer dynamic memory state as being associated 
with a tracing consumer, wherein the tracing consumer is associated with the tracing 
framework. 

Bunnell however teaches a dynamic instrumentation event trace system and 
method wherein trace points are inserted within the program code perform dynamic 
instrumentation. More specifically, a trace environment is used to capture event data in 
order to trace the executing state of a program. A trace data collector is then used to 
trace data dynamically during program execution (paragraphs 0029 through 0030, all 
lines). . . : 

As for claims 12 and 19, though Burton discloses the dynamic memory as being 
associated with a consumer [(pool of dynamic memory shared by a group of user tasks) 
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column 3, lines 53-66], he fails to teach the tracing consumer as being associated with 
the tracing framework. 

Bunnell however teaches Bunnell however teaches a dynamic instrumentation 
event trace system and method wherein trace points are inserted within the program 
code perform dynamic instrumentation. More specifically, a trace environment is used 
to capture event data in order to trace the executing state of a program. A trace data 
collector is then used to trace data dynamically during program execution (paragraphs 
0029 through 0030, all lines). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention for Burton to further include Bunnell's dynamic instrumentation event trace 
system and methods into his own system and method for memory reclamation. By 
doing so, Burton would be enabled to exploit the benefits of detection and causal 
analysis of failure sources in his own software routines (Bunnell - paragraph 0004, all 
lines). More specifically, Burton could benefit from Bunnell's system by having a means 
of supporting dynamic instrumentation of an executing/or executable program, which 
would enable him to exploit the benefits of tracing without the need for advance 
preparation or modification of the program as discussed-by 'Bunnell in paragraph 0015, 
all lines. . • 

As for claim 3, Burton discloses the method of claim 2, further comprising: 
setting the consumer dynamic memory state after searching for the at 

least one of the plurality of data chunks to allocate [(after being visited by the 
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garbage collection procedure, a memory object rtiay be-marked) column 7, lines 
1-22]. 

As for claim 4, Burton discloses the method of claim 2, wherein the consumer 
dynamic memory state is set to empty if all of the plurality of data chunks are allocated 
[(a white mark may denote an object not in use) column 7, lines 1-22]. 

As for claim 5, Burton discloses the method of claim 2; wherein the consumer 
dynamic memory state is set to dirty if all of the plurality of data chunks are either 
allocated or on the dirty list [(newly allocated marks may be mjarked gray) column 7, 
lines 1-22]. .\ 

As for claim 6, Burton discloses the method of claim 2, ?wherein the consumer 
dynamic memory state is set to rinsing if all of the plurality of d&ta chunks are either 
allocated or on a rinsing list [(a referenced flag to be indicative of whether a memory 
object is available for reclamation) column 13, lines 19-31]. 

As for claim 7, Burton discloses the method of claim 2, wherein the consumer 
dynamic memory state is set to clean after executing the cleaning procedure [(a 
scanned flag to indicate garbage collector has completed its processing of memory . 
object) column 13, lines 32-45]. 

As for claim 9, Burton discloses the method of claim 1 , further comprising: 

querying a clean list for one of the plurality of data chunks if the free list is 

empty; and [(allocator may search a table of free memory to identify a portion of 

available memory) column 1 1 , lines 61-67]; and . 
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moving one of the plurality of data chunks from the clean list to the free list 
if the clean list is not empty, [(deleting a memory object's entry and updating the 
free memory table to include the memory object's portion of memory) column 12, 
lines 19-33]. 

As for claim 10, Burton discloses method of claim 1 , further comprising: 

determining whether the variable has been previously allocated; and 
[(entries tested to determine whether the entry is a pointer) column 7, lines 50- 
67); and 

not allocating the variable if the variable has been previously allocated, 
[(may release memory that has been preciously allocated) column 4, lines 31- 
46]. 

As for claim 13, Burton et el discloses the method of Claim 1, wherein a size of 
the at least one of the plurality of data chunks is static [(resources may be allocated to a 
task statically) column 4, lines 13-30], 

As for claim 14, Burton discloses the method of claim i , wherein the dynamic 
memory is indexed using a hash table [(memory allocation entries may be stored in 
hash table) column 13, lines 1-7]. 

Claims 15, 27 are a combination of the limitations of claims 1 and 2, and 
therefore stand rejected with same rationale. 

Claims 16, 17, 20, 28, and 29 are rejected with the same rationale as claim 1. 

Claims 21-26 are rejected with the same rationale as claim 3-7, and 14 
respectively. 



> 
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5. Claims 8, 11, and 18 are rejected under 35 U.S.C 103(a) as being unpatentable 
over the combined teachings of Burton (US Patent 6,874,074 B1 ), Bunnell (US PG 
Publication 2002/0199172 A1) and Ellis (US Patent 5,088,036) as applied to claims 7, 1, 
and 17 above respectively, and further in view of Dussud (US Patent 6,622,226 B1). 

As for claim 8, Burton does not disclose expressly a cleaning procedure 
comprising: 

moving one of the plurality of data chunks from; the dirty list to a rinsing list 
if dirty list is not empty; issuing a first cross-call; mqving one of the plurality of 
data chunks from the rinsing list to a clean list if the rihsing list is not empty upon 
receiving a response to the first cross-call; issuing a second cross-call; and 
setting the consumer dynamic memory state to dean in response to the second 
cross-call. However, Dussud discloses a method including traversing memory 
objects referenced by a program; marking the memory objects reached; adding 
the memory objects reached to a mark-list; detecting if the mark-list is full; and if 
the mark-list is not full; avoiding traversing the unmarked memory objects during 

the sweeping of the memory objects, and reclaiming the memory objects not 

•it 

marked, (column 2, lines 29-45) 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention for Burton to further include Dussaud's method and system for garbage 
collection his own system and method for memory reclamation. By doing so, Burton 
would be enabled to exploit the benefits of a faster memory reallocation process as 
taught by Dussud in column 2, lines 9-26. 1 " 
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Additionally, though the combined teachings of Burton, Bunnell and Dussud 
teach issuing first and second cross-calls (see the rejection of claim 8, supra), they fail 
to specifically teach issuing the cross-calls to both a first and second processor. 

Ellis however teaches a real time, concurrent garbage collection system and 
method, implemented by utilizing multiple heaps, each of which is associated with its 
own processor (see Fig. 4). Ellis further teaches this multiple; processor, multiple heap 
system as being viewed as partitions of a single heap, hence commands are received 
by this system as if it were a single processor, single heap system - col. 1 1 , line 54 
through col. 12, line 12. 

It would have been obvious to one of ordinary skill in the art at the time of 
the invention for Burton in further view of Bunnell in further view of Dussud to further 
include Ellis's real time concurrent garbage collection system and method into his own 
memory reclamation system. By doing so, Burton would be able to exploit the benefits 
of Ellis's garbage collector which include a lower cost synchronization system, paired 
with increased mutator operation speed as taught by Ellis in-^ol. 5, lines 21-31. 

Claims 11 and 18 are rejected with the same rational^ as claim 8. 

Response to Arguments 

6. Applicant's arguments with respect to claims 1, 8, 11, 15, 18 and 27 have been 
considered but are moot in view of the new ground(s) of rejection necessitated by 
amendment. 
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Conclusion 



7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Craig E. Walter whose telephone number is (571) 272- 
8154. The examiner can normally be reached on 8:30a - 5:00p M-F. 

8. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hyung S. Sough can be reached on (571) 272-6799. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

9. Information regarding the status of an application may^be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571 -27^1 Qpflf. 
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